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The growing energy demand forces to discover and develop new technology and beds for energy production in the word. In past, when unconventional deposits of shale gas where discovered for the first time, its extraction from shale rock had a marginal share in the natural gas processing [1÷3] .
For economic reasons and the lack of techniques for exploitation of the new beds, shale gas plays a small role in energy industry. Today, through a better understanding of mining technology and beds geological identification, new energy sources are very desirable in the energy market.
For various reasons the extraction of shale gas from Polish beds is very difficult. One of very important causes is the location of beds. Polish shale gas is located very deeply in the ground. Depth reaches up to 3 km. Therefore acquisition of shall gas is very expensive. The light weight ceramic proppant can provide a solution for this problem. This specific materials can be applied in hydraulic fracturing method. They are characterized by spherical shape and are increasingly used for extraction of shale gas from beds in US by injecting them to boreholes. These granulates pumped with liquid into the deposit cause destruction of rock with shale gas. Due to this process, proppants must exhibit suitable physico-mechanical properties [1, 4÷6] .
Methodology
This research was conducted utilizing new ceramic proppant sintered in 1550 ºC and based on Polish raw materials. To characterize microstructure, Hitachi SU-70 with 10 kV voltage and YAGBSE detector was used. Evaluation of particle shape was measured using MicroMeter 1.04 software, and ceramic proppants pictures taken on Nikon DS-F12. Turbidity measurements were made using a TurbiDirect_4a, wherein the beam of light is perpendicular to the detector. The volume of measured sample was 20 ml. To study the solubility in acids, HCl:HF acids with the ratio 12:3 were used. Bulk density and crash tests were performed according to Polish Standard PN-EN ISO 13503-2. Moisture analysis was conducted in RadWag moisture analyzer. Fig. 1 shows SEM and LM images of investigated ceramic proppant. It was fabricated using Polish raw materials in granulation method. Images present large proppant particle with the shape similar to the sphere. Many different particle sizes of investigated proppant were observed in LM image (Fig. 1c) . EDS results of characterized proppant showed, that the main components are aluminium and silicon oxides (Fig. 1b) .
Results and Discussion
To measure the average equivalent diameter (0.89 mm), one of the Nikon DS-F12 photos (Fig. 2) was used. The sphericity of studied proppant is 0.84.
Basic properties of studied proppant were characterized in Tab. I. Investigated proppant exhibits adequate properties which are within the range of values accepted by the industry. Fig. 3 
Summary
Experimental ceramic proppants obtained by mechanical granulation method are characterized by appropriate parameters, i.e. low bulk density, solubility in acid and a relatively high value of sphericity -0.84. These granules provide the basis for application in the hydraulic fracturing process.
However, obtained proppants did not exhibit very high strength. The amounts of destroyed granules were: for 7500 psi -5.5%, for 10000 psi -21% and for 15000 psiover 30%. These values are unacceptable by the industry. Additionally, researched proppants revealed too high value of turbidity, therefore they need further refinement for future application.
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